Abstract. The objective of this prospective longitudinal study was to assess the nature, rate, predictive variables, and neuroimaging characteristics of novel (new-onset) anxiety disorders (compared with no novel anxiety disorders) 6-12 months after pediatric traumatic brain injury (TBI). Psychiatric and psychosocial interviews were administered to children who sustained mild to severe TBI at baseline (soon after injury) and at the 12-month follow-up post-injury (n = 125). The psychiatric outcome of children 12-months post-injury revealed that novel anxiety disorders present in the second six months after TBI were heterogeneous and occurred in 13 (10.4%) participants. Novel anxiety disorder was significantly associated with concurrent novel depressive disorder and with novel personality change due to TBI. Novel anxiety disorder was marginally associated with younger age at injury and with pre-injury anxiety disorder in univariate analyses. Age at injury, pre-injury anxiety disorder, and personality change due to TBI were each significantly and independently related to novel anxiety disorder in a logistic regression analysis. There were no significant neuroimaging group differences. These findings suggest that the emergence of novel anxiety disorder after TBI might be related to a broader problem of affective dysregulation especially in younger children and those with a vulnerability even to pre-injury anxiety disorder.
Introduction
Traumatic brain injury (TBI) in children is a major public health problem [1] with an annual incidence of 400/100,000 accounting for an important cause of death and disability in the United States [2] . A clear association between TBI and novel (new-onset) psychiatric disorders has been demonstrated [3] [4] [5] . Novel psychiatric disorders are defined as the development of a psychiatric disorder after the injury in a child who either had no pre-injury psychiatric disorder or who had a pre-injury psychiatric disorder that was distinct from the disorder that developed [6] . If the pre-injury diag-noses included an anxiety disorder, the child is considered to develop a novel anxiety disorder if a different anxiety disorder emerged post-injury, e.g., pre-injury separation anxiety disorder followed by post-injury post-traumatic stress disorder (PTSD). Novel psychiatric disorders typically are heterogeneous and include anxiety disorders [7] [8] [9] [10] [11] [12] [13] [14] , depressive disorders [15] , personality change due to TBI [1, 16, 18] , and attentiondeficit/hyperactivity disorder [19] [20] [21] [22] [23] [24] . We have previously published on novel anxiety disorders that occurred in the first six months post-injury in the cohort that is the subject of the current analyses that focus on the interval 6-12 months post-injury [11] . Existing studies have documented that novel anxiety disorders are themselves heterogeneous and include PTSD, phobic disorders, separation anxiety disorder, obsessivecompulsive disorder (OCD), and generalized anxiety disorder (GAD) [11, 13, 14, 25] . Studies of novel anxiety have shown that post-injury anxiety symptoms were associated with pre-injury anxiety symptoms and younger age at injury [11, 13] . Severity of brain injury and post-injury stress has been associated with mood/anxiety disorders [25] . Furthermore, post-injury anxiety symptoms have been associated with lesions of the superior frontal gyrus [11] , and fewer postinjury anxiety symptoms have been associated with orbitofrontal lesions [14] . Novel anxiety symptomatology was found to be associated with depression and personality change due to TBI which is a condition characterized by affective lability [11] . The latter findings suggest that novel anxiety may occur within the context of a more general problem of injury-induced affective dysregulation [11] .
In this study we aimed to extend our follow up investigation of the incidence of novel anxiety disorder beyond the first 6 months post-injury and examine this problem in the second 6 months post-injury in a cohort of children and adolescents consecutively hospitalized for TBI. The rational for this extension includes interest in outcome further out from injury and learning how the relationship of novel anxiety disorder with other variables remains stable or changes over time as happens with other novel psychiatric disorders after TBI [17, 18, 23, 24] . Our goal was to investigate demographic, psychosocial, and neuroimaging group differences in those who develop novel anxiety disorder versus those who do not. Based on the extant literature, we hypothesized that novel anxiety disorder in children and adolescents with TBI would be significantly associated with 1) younger age at injury, 2) other manifestations of affective dysregulation, such as novel depression and personality change due to TBI, 3) pre-injury anxiety disorder, and 4) lesion location, specifically increased lesions of the dorsal-prefrontal region including the superior frontal gyrus, and fewer orbitofrontal gyrus lesions.
Methods

Participants
This study included 125 participants (83 males and 42 females) with ages between 5-14 years, who incurred a mild to severe TBI between 1998 and 2003 and has been described in previous publications [11, 17, 18] . This was a cohort of unselected consecutively hospitalized patients recruited within 2 weeks of admission by research staff who conducted surveillance of the hospital admissions. Patients with mild to severe TBI were recruited from four academic centers. Patients with complicated mild (Glasgow Coma Scale score 13-15 with abnormal neuroimaging) [26] to severe TBI were recruited from a fifth academic center. Participants were excluded if injury was caused by a penetrating-missile injury or child abuse. Children with pre-injury autistic disorder, schizophrenia, or intellectual disability were excluded. Participants recruited from the above-noted fifth center were excluded if they had a preexisting ADHD. The modification of inclusion/exclusion criteria at the fifth center related to it being a supplemental site for the investigation of post-injury development of ADHD which is incompatible with pre-injury ADHD and is less likely to occur following uncomplicated mild TBI [22] . Parents/guardians of children were not required to answer eligibility questions prior to enrolling in the study, therefore we are unable to report data concerning the number of children approached, the proportion of those eligible for recruitment, and the participation rate among those eligible for recruitment. All children signed an assent to participate in the study and parents or legal guardians signed an informed consent for the patient's participation in the study, in compliance with Institutional Review Board requirements. Demographic information, pre-injury psychosocial variables and injury indices for participants studied at both baseline and the 12-month follow up are shown in Table 1 .
The 125 children studied at both the baseline and the 12-month psychiatric assessment constituted 71% of the children studied at baseline (n = 177). One additional child incurred a second TBI between the six The sample of children assessed at 12-months differed from the sample assessed at 6 months as follows. Of the 125 children assessed at 12-months and included in the analyses, 118 also completed the 6 month assessment. Another 22 children assessed at 6 months were not assessed at 12-months.
Measures
Psychosocial assessments
The Schedule for Affective Disorders and Schizophrenia for School-Age Children, Present and Lifetime Version (K-SADS-PL) [27] and the Neuropsychiatric Rating Schedule (NPRS) [28] were the principal measures used to generate a psychiatric diagnosis. The KSADS-PL is a semi-structured parent-child integrated interview designed to generate diagnoses based on the DSM-IV criteria [29] . The NPRS is also a semi-structured parent-child integrated interview designed to elicit symptoms of personality change due to TBI [29, 30] . The KSADS-PL and NPRS were conducted at baseline (after resolution of post-traumatic amnesia measured with the Children's Orientation and Amnesia Test) [31] to record pre-injury diagnoses, and repeated at 12 months after injury to record new-onset diagnoses. The category of novel anxiety disorders at the 12-month assessment consisted of children who met criteria for at least one of the following new postinjury onset diagnoses: obsessive compulsive disorder (OCD), post-traumatic stress disorder (PTSD), generalized anxiety disorder, simple phobia, social phobia, panic disorder, and separation anxiety disorder that was present within the interval 6-12 months after injury regardless of whether onset of the novel anxiety disorder was in the 0-6 month interval or 6-12 month interval post-injury. For example, novel anxiety disorder would be recorded in situations where a child with no pre-injury anxiety disorder or with pre-injury separation anxiety disorder developed panic disorder after the injury. The KSADS-PL and NPRS questions explore present and lifetime symptoms and the timing of these symptoms in relation to TBI. Psychiatric diagnoses are then based on the clinician's synthesis of the data collected from the parent and child separately. In-terviews were conducted by Master's level and Ph.D. level clinicians who received training by the first author in pre-study and mid-study workshops. Interviewers were supervised at each site by a child psychiatrist (4 sites) or a child psychologist (1 site). Additionally, the first author was regularly involved in discussions with the interviewers where written summaries of the cases were presented at monthly teleconferences.
The Vineland Adaptive Behavior Scale (Vineland) was used to assess adaptive functioning [32] . The Vineland is a semi-structured interview that is conducted with the primary caregiver in which the following personal and social functioning domains are evaluated: communication, daily living skills, socialization, and motor skills. The caregiver rates the activities and behaviors that the child habitually performs creating an overall adaptive behavior composite standardized score.
The Family Assessment Device General Functioning Scale was used to assess pre-injury as well as 12-month post-injury global family functioning [33] . The device is a 12-item self-report questionnaire completed by the child's primary caretaker. Items are rated on a 4-point Likert scale and lower scores indicate healthier family functioning.
The Family History Research Diagnostic Criteria interview was used to document the history of psychiatric disorders for every first-degree relative of the child with TBI [34] . A trained research assistant conducted the interview with at least one parent of the child. Criteria were modified to conform to DSM-IV. Family history of psychiatric disorders including family history of anxiety disorder was coded as absent or present depending on whether the first-degree relatives met DSM-IV diagnostic criteria.
Socioeconomic status (SES) was assessed with the Hollingshead four-factor index [35] . Scores range from 8 to 66, with higher scores indicating higher educational and occupational levels, and consequently higher SES.
Neurological assessments
A total of 118 of the 125 participants (94%) returned three months after the injury to complete the MRI. The imaging protocol was applied uniformly across sites. The protocol included a T1-weighted volumetric spoiled gradient-recalled echo (1.5-mm slices) and fluid-attenuated-inversion recovery sequences (3-mm slices), acquired in coronal and sagittal planes. A neuroradiologist at each site coded each lesion from a multiple-slice, hard-copy films. Pathologies such as shearing, encephalomalacia, hemorrhage, volume loss, gliosis, and hemosiderin deposits were coded. Similarly, anatomical location was coded from a list of brain structures that included cortical gray matter, subcortical gray matter, and white matter [17] . Since volumetric analyses were not conducted and lesion coding was recorded based on the judgment of site neuroradiologists, there was no attempt to register images or to segment tissue types.
The Glasgow Coma Scale (GCS) [26] score was used to classify the severity of TBI. The GCS assesses the depth and duration of impaired consciousness associated with brain trauma by measuring motor responsiveness, verbal performance, and eye opening. The lowest GCS score, obtained from clinical notes, was recorded for the analyses. Score ranges for severe, moderate, and mild TBI are respectively 3-8, 9-12, and 13-15.
Statistical analyses
The association of post-injury novel anxiety disorder at any time between 6-12 months post-injury with the hypothesized predictive variables was tested by two-tailed independent sample t-tests or χ 2 analyses or Fisher's exact tests as appropriate. The hypothesized predictive variables analyzed with two-tailed independent sample t-tests were age at injury and severity of injury. The hypothesized predictive variables analyzed with χ 2 analyses or Fisher's exact tests were novel depressive disorder, personality change due to TBI, pre-injury anxiety disorder, and neuroimaging abnormalities, specifically the higher frequency of superior frontal gyrus lesions, or lower frequency of orbitofrontal gyrus lesions. Other two-tailed independent sample t-test analyses or χ 2 analyses or Fisher's exact tests were conducted to identify potential confounding relationships with the outcomes of interest and included demographic (gender, SES, race), pre-injury psychosocial (adaptive functioning, family functioning scores, family history of anxiety disorder), and postinjury psychosocial (family functioning scores) variables. Finally, we conducted a logistic regression analysis with novel anxiety disorder at any time between 6-12 months post-injury as the dependent variable and covariates consisting of selected variables that were significant or tended to significance in univariate analyses.
Results
Occurrence
Novel anxiety disorders occurred in 13 (10.4%) of participants in the interval 6-12 months after in- Table 2 shows that children who developed versus those who did not develop novel anxiety disorder were not significantly different with respect to demographic variables (gender, race, SES), pre-injury psychosocial variables (family functioning, adaptive functioning, family psychiatric history of anxiety disorder), and 12-month family functioning. Table 3 provides details for the 13 children who manifested a novel anxiety disorder 6-12 months postinjury. The table displays the distribution of pre-injury psychiatric disorders, as well as the psychiatric disorders that were present in the injury to 6-month postinjury, and 6-12 month post-injury intervals. Novel anxiety disorders developed in the following descending frequency, six of the children had simple phobia, four had separation anxiety disorder, four had generalized anxiety disorder, three had social phobia, three had PTSD, one had panic disorder, and no child had obsessive compulsive disorder. Five (of 13) children developed more than one novel anxiety disorder. It is interesting to note, but difficult to explain, that simple phobia was the only novel anxiety disorder that manifested for the first time in the 6-12 month post-injury interval where there was no pre-injury or earlier postinjury evidence of a disorder of mood, anxiety, or affective regulation. Table 4 shows data regarding the hypothesized group differences characterizing novel anxiety disorders. There was a trend association of novel anxiety disorder with age at the time of injury (t = 1.78; df = 123; p = 0.077). The average age for children who developed a novel anxiety disorder was 8.7 years (SD = 2.6), versus those who did not develop an anxiety disorder was 10.1 years (SD = 2.8). However, there was a moderate effect size (Cohen's d = 0.52) suggesting insufficient power. There was no significant association between novel anxiety disorders with injury severity, when severity was considered as a continuous variable (GCS score) or defined according to categories of mild, moderate, and severe TBI. No differences were evident regarding the hypothesized lesion location (superior frontal gyrus; orbitofrontal gyrus) variables. Novel anxiety disorder was significantly associated with concurrent novel depressive disorder (Fisher's exact test = 0.030). Three out of 12 children with novel anxiety disorder had a concurrent depressive disorder, whereas five out of 111 children with no novel anxiety disorder had a novel depressive disorder. Novel anxiety was significantly associated with personality change due to TBI (Fisher's exact test = 0.013). Five out of 13 children with novel anxiety disorder had a concurrent personality change due to TBI, whereas 11 out of 112 children with no novel anxiety disorder had personality change due to TBI. Fifteen (12%) of the 12-month post-injury sample (n = 125) had a pre-injury anxiety disorder. There was a trend association between preinjury anxiety disorders and novel anxiety disorders. Specifically, at follow up, 4/13 (31%) of children with a novel anxiety disorder also had a pre-injury anxiety disorder, whereas 11/112 (10%) of the children who had no novel anxiety disorder had a pre-injury anxiety disorder (Fisher's exact test = 0.051).
Novel anxiety disorders versus no novel anxiety disorders: Group differences
A logistic regression with novel anxiety disorder as the dependent variable was conducted. The variables that were significant or tended to significance in univariate analyses were personality change due to TBI, novel depressive disorder, pre-injury anxiety disorder, and age at injury. We selected age at injury because this Legend: Novel anxiety diagnoses are bolded. Five additional children manifested a novel anxiety disorder in the injury-6 month interval. Three of these children, each with (novel) post-traumatic stress disorder experienced resolution of the disorder. The other two children each had (novel) separation anxiety disorder and both were lost to follow up at the 12-month assessment. ADHD = attention-deficit/hyperactivity disorder; NOS = not otherwise specified.
was the only demographic variable that predicted novel anxiety disorder. Pre-injury anxiety disorder was selected because this was the only significant pre-injury predictor of novel anxiety disorder. Of the two novel disorders that were related to novel anxiety disorder significantly or at a trend level, we selected personality change due to TBI rather than novel depressive disorder because the former was a stronger predictor in univariate analyses. The regression was significant (χ 2 = 14.81; df = 3; p = 0.002) and age at injury (Wald χ 2 = 4 (36%) n = 11 18 (17%) n = 107 NS Orbitofrontal Gyrus Lesion N (%) 1 (9%) n = 11 5 (5%) n = 107 NS Legend: The denominator for novel depressive disorder reflects that 2 of the participants at 12-months had pre-injury depressive disorder and were not eligible to develop novel depressive disorder.
3.95; df = 1; p = 0.047), pre-injury anxiety disorder (Wald χ 2 = 5.34; df = 1; p = 0.021) and personality change due to TBI (Wald χ 2 = 7.61; df = 1; p = 0.006) each significantly and independently accounted for novel anxiety disorder.
Natural history of pre-injury anxiety disorders
As noted above, 15 of the 125 participants had a pre-injury anxiety disorder at some point in their lives before the injury, including 2 participants who had two anxiety disorders. There was a significant comorbidity of pre-injury anxiety disorders and pre-injury ADHD: 6/15 children with pre-injury anxiety disorder had pre-injury ADHD versus 16/110 children with no pre-injury anxiety disorder had pre-injury ADHD (Fisher's Exact = 0.026). Specifically the pre-injury anxiety disorders consisted of 1) simple phobia (n = 7, including 2 already resolved before injury); 2) separation anxiety disorder (n = 4, including 1 already resolved before injury); 3) generalized anxiety disorder (n = 2); 4) acute stress disorder (n = 1 resolved before injury); 5) obsessive compulsive disorder (n = 3). Of the pre-injury anxiety disorders which had not already resolved by the time of injury (in 13 participants), persistence of the anxiety disorders to 12-months occurred in 2 of 5 with simple phobia, 1 of 3 with separation anxiety disorder, 0 of 2 with generalized anxiety disorder, and 2 of 3 with obsessive compulsive disorder. Post-injury resolution of pre-injury anxiety disorder occurred in 8 participants. This small group was not significantly different from other participants with regard to age, gender, severity of injury, pre-injury family function, pre-injury adaptive function, or socioeconomic class.
Discussion
The main finding from this study was that novel (new-onset) anxiety disorders in children and adolescents that were present 6-12 months after TBI were relatively infrequent (10%) but when they did occur, they were significantly associated, as hypothesized, with the emergence of other forms of affective dysregulation. The other expressions of affective dysregulation were novel depressive disorders and personality change due to TBI. Personality change due to TBI is most commonly is characterized by irritability [18] . The comorbidity of disorders of affective regulation after TBI is not surprising and mirrors the comorbidity in cohorts unrelated to TBI. For example, up to 90% of patients with an anxiety disorder will also experience a major depression in their lifetime [36] . Evidence suggests that mood disorders such as depression and anxiety disorders share neural circuits that mediate stress-response, mood, and emotional regulation [36] . Furthermore, there is an overlap of effective pharmacological and psychological therapies for anxiety and depressive disorders and irritability is a common symptom in each category of disorders [37] . The association of novel anxiety disorder with other disorders of affective regulation extends our findings in this cohort in the first 6-months post-injury where the association was present for novel definite/subclinical anxiety disorder [11] . This finding cannot be accounted for by gender, socioeconomic status, pre-injury adaptive function, family history of anxiety disorder, and family functioning.
The second major finding was the confirmation by logistic regression analysis of the significant independent contribution of pre-injury anxiety disorder, younger age at injury, and personality change due to TBI to account for the presence of novel anxiety disorder. The multivariate analysis was informative because due to insufficient power in univariate analyses both pre-injury anxiety disorder and age at injury were associated with novel anxiety disorder only at a trend level.
It is important to understand the mixed (univariate versus multivariate) findings regarding the relationship between pre-injury anxiety disorder and novel anxiety disorder. There is support in the existing literature of a robust relationship evidenced by a significant association found at a 12-month post-injury assessment in another study [13] and at the 6-month post-injury assessment in the current study [11] . Even though preinjury anxiety disorder appears to be related to novel anxiety disorder, the fact that most children who developed a novel anxiety disorder did not have a preinjury anxiety disorder (9/13), implies that pre-injury anxiety disorder is not a prerequisite for the development of novel anxiety disorder. Therefore it suggests that biopsychosocial characteristics of the injury may be related to the emergence of novel anxiety disorder.
It is similarly important to interpret the mixed (univariate versus multivariate) findings regarding age at injury and novel anxiety disorder. Age at injury and novel anxiety disorder were associated only at a trend level in a univariate analysis, unlike the significant association present at the 6-month post-injury assessment in this cohort [11] as well as another study where younger age at injury was associated with post-injury anxiety symptoms at 12-months post-injury [13] . The fact that age at injury contributed independently and significantly in accounting for novel anxiety disorder in a logistic regression and that there was a moderate effect size (Cohen's d = 0.52), suggests the mixed finding is due to limited power. Worse neuropsychological outcome related to earlier age at injury is a robust scientific finding [38] although it is interesting to note that with respect to new-onset psychopathology, the agerelated finding has applied only to novel anxiety disorder [11] .
Severity of injury was not associated with novel anxiety disorder. Given this finding, the literature is mixed and inconclusive. The negative finding is concordant with the results at the 6-month post-injury assessment of the current study [11] and findings in a cohort limited to severe TBI [13] but is discordant with a third study with a retrospective design [25] . However, with respect to a more specific form of novel anxiety, post-traumatic stress symptomatology, there appears to be a consistent positive relationship with severity of injury [7, 10, 39] . The mechanisms involved have not been elucidated.
The hypothesized lesion variables (superior frontal gyrus; orbitofrontal gyrus) did not occur at significantly different rates with regard to the novel anxiety disorder and no novel anxiety disorder groups. However, lesions of the superior frontal gyrus were more common in participants with novel anxiety disorder (4/11; 36%) versus without novel anxiety disorder (18/107; 17%). Superior frontal gyrus lesions have previously been significantly associated with definite/subclinical anxiety disorder at the 6-month postinjury assessment of this cohort [11] and with personality change due to TBI at the 6-month and 12-month post-injury assessments of this cohort [17, 18] . Integration of these data suggests that any possible association of novel anxiety disorder and superior frontal gyrus lesions at this 12-month assessment is driven by the presence of personality change due to TBI. More clearly though, there was no evidence at all that new-onset anxiety was related to fewer lesions of the orbitofrontal gyrus, an incomplete proxy for a previous association with less damage to the orbitofrontal cortex [14] .
We documented relative instability of pre-injury anxiety disorders that were still present at the time of injury. Only 5 of 13 of these anxiety disorders persisted at 12-months post-injury. This instability is a characteristic of anxiety disorders in children [40] . The instability raises the question of whether many of the novel anxiety disorders in the second 6-months postinjury were mediated by the TBI or by natural history. The need for controlled studies is highlighted by this knowledge gap. Furthermore, the noted significant comorbidity between pre-injury anxiety disorder and preinjury ADHD is also a well-documented phenomenon in the general population of children [41] .
The findings related to novel anxiety disorder manifesting in the injury to 6-month post-injury interval versus the 6-12-month post-injury interval in this cohort are similar in some respects and different in others. For example, the rate of novel anxiety disorder in the first 6-months was 8.5% and 10.4% in the 6-12 month interval. Younger age of injury was significantly associated with novel anxiety disorder in the first 6 months in univariate analysis and also in the 6-12 month interval but only in multivariate analysis. There was a trend association with superior frontal gyrus lesions only in the first 6 months. The trend association with novel depressive disorder detected in the first 6 months was a significant association in the 6-12 month interval. Finally, in the 6-12 month interval (but not in the first 6 month interval) there was a significant association with personality change due to TBI and a significant association with pre-injury anxiety disorder in multivariate analysis.
The study findings must be appreciated within several methodological limitations. First, there was no direct test of inter-rater reliability for the psychiatric diagnosis. Nevertheless, there were rigorous training sessions and regular quality control procedures as noted above, in addition to the ongoing supervision at each site by either a child and adolescent psychiatrist or child psychologist. Second, there were no volumetric or tissue segmentation analyses. Future studies may consider procedures that will allow delineating anxiety-lesion and anxiety-volumetric group differences that may involve more specific and smaller regions of interest. Among these regions of interest are the hippocampus, amygdala, and basal ganglia which have been previously documented to show a significant volume loss in pediatric TBI [42] . Perhaps more importantly, the neuroimaging data were not amenable to diffusion tensor imaging analyses of microstructural integrity which has proven useful in understanding novel psychiatric disorders [43] . In addition, the data were unsuitable for network or connectivity analyses. Nevertheless, the same image acquisition parameters were used across sites, but there were no procedures done to enhance the scanning compatibility across sites. Third, the role of environmental factors such as parental anxiety was not evaluated. Future studies may benefit from analyzing the role that parental anxiety has on novel anxiety disorders. Fourth, attrition rate at twelve months was 42/167 (25%), after taking into account ineligibility due to a second TBI and inability to complete psychiatric assessments after the end of the funding cycle. As is typical in prospective studies, the participant group at each assessment point differs due to attrition and the return of individuals who missed an earlier follow up assessment. Changes in the precise constitution of the analyzed group for the above reasons may explain, in part, different characteristics of novel anxiety disorder in the 0-6-months and 6-12-months post-injury intervals.
This study has several notable strengths. The study was the largest psychiatric interview study of consecutively-admitted, non-referred children with TBI. Extensive and in-depth interviews assessed adaptive function, family psychiatric history, and psychopathology. Rating scales measured injury and psychosocial variables potentially associated with novel anxiety. Lesion analysis and coding were completed by skilled neuroradiologists.
The current findings also have clinical and research implications. Clinicians treating children with a TBI should be attentive to and screen for clinically significant anxiety disorders, especially in younger children, those with pre-injury anxiety disorder, and in those with a broader problem of affective dysregulation. Appropriate identification of anxiety symptoms or disorders may lead to effective treatment. Finally, future research is needed to understand the neurological networks of affective regulation and its relevance to depression, anxiety and irritability.
